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TOCYAAPCTBEHHBH CTAHIOAPT COIH3A CCP
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CTAJIb YTJIEPOOUCTASA U YYIYH

HEJIEFTHPOBAHHbIN
MeToanl onpenesieHHs HUKeENs rocr
Carbon steel and unalloyed cast iron. 22536.9—88

Methods for determination of nickel

OKCTY 0809

Cpok aeficteus ¢ 01.01.90
po 01.07.95

Heco6aoaenne cTanaapTa npecirepyercs no 3aKoHy

Hacrosmuii cranzapt ycranaBjiuBaeT $hoTOMeTpHUecKHi (IpH Mac-
coBo#t nosie Hureas or 0,01 go 0,50 %), rpaBuMerpuueckuii (npu Mac-
coBoit mose Hukeas or 0,1 mo 0,5 %) u aToMHO-aGcopOUHOHHBIE (mpH
MaccoBoit noje Hukeas ot 0,02 go 0,50 %) meToxnl ompenesieHHs HHU-
KeJs.

1. OBIIHE TPEBOBAHHM

1.1. O6mne Ttpe6oBaHUA K MeToxam aHamu3a — 1o I'OCT
22536.0—87.

1.2, TTorpemHocTs pe3y.apTaTta aHaJdH3a (NPH AOBEpPHTEJILHOH Be-
positHoctd P=0,95) He npeBnilaer npegeta A, npuBeleHHOro B Tal-
JHIe, TPH BEINOJIHEHHU YCJIOBHH:

pacxoxaeHue Pe3yJbTaTOB ABYX (TPex) mapaJuesbHbIX H3MepeHui
He JOJIXKHO NMpeBHIIAaTh (IpH HoBepuTeJibHO# BeposTHocTH P=10,95)
3HaveHHus dq (d3), IpUBeleHHOr0 B Tabauie;

BOCIIPOH3BeICHHOE B CTaHAapTHOM o0pasle 3HaueHHe MaccoBoH 10-
JIY HUKeJs He HOJIKHO OTJIHYAThCS OT ATTECTOBAHHOrO GoJjee yeM Ha
jJonyckaeMoe (IpH JoBepHTe/bHO# BeposaTHocTn P=0,85) 3naueHHe 9,
fIpHBeJeHHOe B TalJHIIe.

ITpu HeBHINOJHEHHH OJAHOIO M3 BHILIEYKA3aHHBEIX YCJIOBHH IPOBOASAT
MIOBTOPHEIE H3MEDPEeHHsI MacCOBOH N0JH HHKeJdsl. Ecau ¥ npy NOBTOPHHIX
u3MepeHHsix TpeGOBaHHS K TOUHOCTH Pe3yJbhTaTOB HE BLINOJHAIOTCH,
pesyabTaTH aHaJu3a NPH3HAIOT HeBEPHLIMH, H3MePeHHs NMPeKPamalior
JIO BBISIBJIEHMsSI M YCTPaHEHWs NPHUYHH, BLI3BABIIMX HapylLIeHHe HOP-
MaJIbHOTO XOJa aHaJIu3a.

Hapnanue opuunanbrHoe Ilepeneuatka BocmpeuleHa
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C. 2 TOCT 22536.9—88

PacxoxieHne ABYX cpeiHHX Pe3yJbTaTOB aHaJH3a, BBINOJHEHHHX
B Da3/IHYHBIX YCJOBHAIX (HampHMep, IPH BHYTPHIa6OPaTOPHOM KOHT-
poJie BOCIIPOM3BOJMMOCTH), He NOJIKHO NPEeBHIIATHL (MPH AOBEpPHUTEJb-
HOH BeposiTHOCTH P=0,95) suavenus d, , npuBeleHHOro B TabJuie,

JlonyckaeMble pacxoOXAeHHUs, %
Maccosasa goas HEKeNsd, % A, % 8, %
d d, d,
K
Or 0,01 go 0,02 BkaIOU. 0,003 0,004 0,003 0,004 0,002
Cs. 0,02» 005 » 0,005 0,006 0,006 0,006 0,003
> 0,05 » 0,10 » 0,008 0.010 0,008 0,010 0,005
» 0,10 » 0,2 > 0,013 0,016 0,013 0,016 0,008
» 02 » 05 » 0,020 0,026 0,021 0,026 0,013

2. POTOMETPHUYECKHH METOJ ONPENEJEHHA HHKEJA

21.Onpenenenuve uukeas (0,01—0,5%) B cramsax
H uyryHax c MaccoBOd naone#i maprauma go 2Y%.

2.1.1. Meton ocHoBaH Ha o6pasoBaHUH OKPAaLIEHHOTO B KPacHHIH
IBeT KOMIJIEKCHOTO COeJHHEHHS HUKeJs ¢ ZHMETHIVIHOKCHMOM B aM-
MHauHOH cpejleé B NPUCYTCTBHH GPOMHCTOTO W GPOMHOBATOKHCJIOTO Ka-
JUf ¥ H3MEPEHHH ONTHYECKOH IJIOTHOCTH OKpalleHHOTO pacTBOpa HpH
AJiuHe BOJHBL 530 HM.

2.1.2. Annaparypa u peaxrugo.

CriektpodoToMeTp HaH POTOIEKTPOKOJOPHMETP.

Kucnora cepuas mo 'OCT 4204—77 u pasbasieHHas 1:4 u 1:1.

Kucaota asornas no TOCT 4461—77 nau 'OCT 11125—84 u pas-
GaByieHHas 3:2.

Kucaora consunas no OCT 3118—77 u pa3baBiennas 1:4.

Kucnora aumonnass mo I'OCT 3652—69, pacTBop ¢ MaccoBO# KOH-
uenTpanuei 100 r/amd.

Kauuit 6pomucteii no FOCT 4160—74.

KaJuit 6poMHoBaTokucablit no FOCT 4457—74.

PacrBop 6pOMHCTOTO U GPOMHOBATOKHCJOro Kaius: 39 r 6POMHCTO-
ro kajua ¥ 10 r 6pOMHOBATOKHUCJ/IOrO KaJusl PacTBOPSAIOT B BoJie B Mep-
HOH K0J16e BMeCTHMOCThIO 1 AMS3, AONHMBAIOT 10 METKH BOAOH U IEpeMe-
HIMBAIOT.

Ammuak Boguuifi mo TOCT 3760—79 u pasbaBiaennblii 3:2.

Cnupr s1uj0BHi# pekTuduroBanuwii no FOCT 18300—72.

Oumeruaranokeum no I'OCT 582877, pacTBop ¢ MaccoBOH KOH-
pentpanuedt 10 r/am®: 10 r AMMeTHITIHOKCHMA PACTBOPAKT B 3THJIO-
BOM CIIMPTe B MEPHOJi KOJGe BMeCTHMOCTbIO 1 nM®, 1OJMBAIOT 10 METKH
STHJIOBBIM CIMPTOM H NEPEMEIIHBAIOT; Nepej ynoTpeGJeHHEM pacTBOp

GHUABTPYIOT.
Kesezo kapGonuabHoe pajuoTexnuyeckoe nmo M'OCT 13610—79.
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rocr 22356.9—88 C. 3

Huxenb nepeuunsiit mo FOCT 849—70.

‘CTaHJapTHBIE PACTBOPEI HHKEJIS.

Pactsop A: 1,000 r MeTasIMYeCKOro HUKeJsl PAaCTBOPSAIOT NPH yMe-
peHHomM HarpeBaHuHu B 35 cM® a30THOA KHCJIOTH (3:2), TPUJIHBAIOT
30 cm® cepHoll KHcaoTH (1:4), BHIIADHBAIOT [0 HayaJga BHIEJEHHS
apoB CepPHOH KHCJOTH ¥ oxJaaxpaanT. Coau pacrBopswr B 100—
150 cM® Bozmbl, pacTBOp MEPEHOCAT B MEPHYI0 KOJIOy BMECTHMOCTbIO
1 nm3, oxnaxAa0T, RONUBAIOT 10 METKU BOJAOH U NepeMenIuBaIoT.

1 cm® pactBopa A coxepxut 0,001 r HUKess.

Pactsop B: 50 cM® pacTBopa A moMmelnaoT B MepHYIO KOGy BMec-
TUMOCTbIO 500 cM?, HOJNIMBAIOT 10 METKH BOJAON M NEepPEeMELIHBAIOT,

1 cM® pactBopa b coxepxkut 0,0001 r nuxens.

Pactsop B: 50 cm® pactBopa B nomemalor B MepHyio KoaGy BMec-
THMOCTbIO 100 AM3, HOMHBAIOT O METKH BOAOH H IepeMELIHBAIOT,

1 cm® pactBopa B cozepxkur 0,00005 r HukeJsl.

2.1.3. Ilposedenue anaiusa

Hasecky npo6ut 0,5 r noMelwlaloTr B CTaKaH BMeCTHMOCThIO 200—
250 cm®, pactBopsitoT B 30/ cM? cepHOM KHCJOTH (1:4) npu yMepeHHOM
HarpeBaHUU H OKHCJISIIOT a30THOH KHCJOTOH, mpubaBisds ee o Kamiam
J0 npeKkpallleHHs BCIeHHBaHUSA pactBopa. Ilocsie OXJaxXIeHHS, eCJH
pactBopsiioT B 100—120 cM® Boxb!, pacTBOp MEPEHOCST B MEPHYIO KOJI-
6y BMecTHMOCTBIO 250 cM®, OXJ1a)KIal0T, AOJHBAIOT A0 METKH BOJOH
H NepeMellnBaloT.

Pacteop ¢uabTpyIoT uepes cyxo#i ¢HALTP B KONGY BMECTHMOCTBHIO
250 cm®, orOGpachiBas ABe nepBhHle NOpHMH (HuAbTpaTa. IBe aJHKBOT-
HBle YaCcTH pacTBopa 1o 25 ¢M® nmoMellaloT B MepHble Ko0JGL BMECTH-
MocThio 100 cM® M npu MOCTOSHHOM NepeMeNIHMBaHUu 110CJeJ0BaTENTbHO
NPHJIHBAIOT B KaX/1VI0 MepHYIO K06y 20 ¢cM® pacTBOpa MUMOHHOM KHC-
noTH, 5 cM? consinoft KucaoTH (1:4), 10 cM® pacTBopa OPOMHCTOrO M
‘OPOMHOBATOKHCJIOrO KaJsus u uepe3 2—3 muH 25 cM® pacTBopa aMMH-
aka (3:2). PacTBopnl MepeMEeMIHBAIOT U HEMEIJIEHHO OXJIaXAalT J0
20°C.

B onHy u3 K046 mpusuBaior 1 c¢M® pacrBopa AMMETHJTJIHOKCHMA,
8 apyryio — 1 cm?® atunoBoro cnupra. PacTBOpH A0OJHBAIOT JO METKH
BOJIOH H TIIATEJBHO IepeMelluBaloT. B rteuenne 25 MHH U3MEPSIOT
ONTHYECKYI0 NJIOTHOCTh OKPAILIEHHOTO PacTBOpa Ha cHNeKTpodoToMerpe
npu AjuHe BoHB 530 HM MJIH HA (OTO3JEKTPOKOJODUMETpPE CO CBETO-
GUABTPOM, UMEIOIIMM MAaKCHMyM NPONYCKaHHsI B HHTepBajie JJHUH
BoJH 530—550 HM.

B kauecTBe pacTBOpPa CpaBHEHHs HCII0Jb3YIOT aJHKBOTHYIO 4acTh
aHAJU3HPYEMOrO PacTBOpPA, COAEPKAIIYI0 BCe PEaKTHBH, KPoMe IH-
METHJTJIHOKCHMA,

Pe3ysbTaThl aHa/jH3a BBIUHCJAAIT MO TPAaLyHPUBOYHOMY rpadHKy
MJIM MEeTOJOM CpPaBHEHHS CO CTaHAAPTHHIM 06pasiioM, 6JU3KHM MO CO-
C€TaBy K aHaJu3UpyeMoii npobe, U IIPOBEJeHHEIM Yepe3 Bce CTalHH
AaHaJH3a.

73



C. 4 TOCT 22536.9—88

2.1.4. Ilocrpoenue zpaldyuposounozo epaduxa

2.1.4.1. Ilpu maccogoit goJse uukeas 0,01—0,05 %.

B ceMb crakaHOB BMecTHMOCThIo 250 cM® mnomemaior mo 0,5 r kap-
GOHMJILHOTO KeJe3a. B miecTp u3 Hux 106aBJSIOT CTAHAAPTHHIH pacT-
Bop B B kosmuectBe 0,5; 1,0; 2,0; 3,0; 5,0; 6,0 ¢M%, uTO COOTBETCTByeT
0,000025; 0,000050; 0,000100; 0,000150; 0,000250 1 0,000300 r uu-
keasi. CebMO# cTaKaH CAYXKHT A/ TPHUTOTOBJNEHHs pacTBOpa Cpas-
Henusi, [asee mpoBOAsAT aHAJIU3 KaK PHBeAeHO B 1. 2.1.3.

2.1.4.2. Tlpn maccoBoii pogae uukeds 0,06—0,50 %.

B cemb cTakaHoB BMecTuMOCThIO 250 cM3 nmomewmator no 0,5 r kKap-
GOHHJILHOTO XKeJjesa, B mlecTh U3 HHX A06ABAAIOT CTAHAAPTHHIH PacT-
Bop B B Kosnuectse 2; 5; 10; 15; 20; 30 cm®, uto coorBetcTByet 0,0002;
0,0005; 0,0010; 0,0015; 0,0020; 0,0030 r nukeass. CexbMOH CTAKaR
CJYXKHUT JJIsi IPUrOTOBJIEHHsT pacTBopa cpaBHeHus. Jlajee mnpoBoasiT
aHaJu3 KaK npuBeneHo B m. 2.1.3.

ITo HafileHHBIM 3HAYEHHSM ONTHUECKOH MJOTHOCTH H COOTBETCT-
BYIOIIMM UM 3HAUCHHSAM MacChl HUKeJs CTPOAT IPajyHPOBOYHBIA rpa-
duk. onyckaercsa HOCTPOEHHe TIpaAyHPOBOYHOTO TIpaHka B KOOD-
JHHATaX: ONITHYECKAas IJIOTHOCTh — MaccoBas JOJNS HUKEMs..

22. Onpenenenue Hukeas (0,05—050%) B craasax
H UyryHax ¢ MaccoBo# pgone# mapranmma go 1%.

2.2.1. MeTtoa ocHOBaH Ha 06pa3oBaHHU OKPalleHHOT0 B KOPHYHEBO-
KpAaCHHI# IBET KOMIIJIEKCHOT'O CO€AMHEHHs] HHKeJs ¢ JUMETH/TJIHOKCH-
MOM B IIJIOYHOM cpefie B MPHUCYTCTBHH HaJACEPHOKHCJOTO aMMOHHS H
H3MeDeHMH ONTHYECKOH MJIOTHOCTH OKPalIeHHOTO PacTBOpa NMpH AJHHE
BoJiHBL 440 HM. Memasolllee BAHsSHHE XeJjle3a YCTPAHAIOT [epeBeleHHeM
€ro B BHHHO-KHCJIBIH KOMILJeKc.

2.2.2. Annaparypa u peaxTusot

Kaauii-natpuit Bunnokucibii no NOCT 5845—79, pactBop ¢ Mac-
coBOH KonuenTpauuei 200 r/am®,

Hatpusa ruapokcua no FOCT 4328—77, pacTBOp ¢ MaccoBOH KOH-
nearpanueii 200 r/am® win kaaus ruapoxcuy no NOCT 24364—80 pa-
CTBOD € MaccoBO# KoHUeHTpanHuei 250 r/am®.

Ammonuii HaacepHokucanit no I'OCT 20478—75, pacTBop ¢ Mac-
coBoit KonuenTpauuei 30 r/aMé, cBeXXENPUTOTOBAEHHBIH.

HumeruaravokcuM no N'OCT 5828—77, pacTBOp ¢ MaccoBOi KOH-
gentpanueii 10 r/amM® B pacTBOpe THJPOKCHAA HATPHS WM MMAPOKCUHAZ
KaJus ¢ MaccoBoi KoHueHnTpanuelt 50 r/am3.

2.2.3. IIposedenue anarusa

Hasecky npo6ut 0,5 r (npu mMaccoBoft gose Hukeas 0,05—0,20% ) u
0,2 r (upu Maccopoil jgose Hukenas 0,2—0,5 %) mnomewaior B crakaw
BMecTHMOcTbI0 200 cM® H pacTBOPSIIOT KaK NpHBeneHo B m. 2.1.3.

IMocae pacTBOpeHHs] HaBECKH PacTBOP KHUMSTAT O YAAJIEHHS OKHC-
JIOB a30Ta, OXJaXXAalT H IEePEeBOJSAT B MepPHYyI0 K00y BMeCTHMOCTHIO
100 cm®, fonMBalOT A0 METKH BOAOH M NepeMemusaloT. [Ipu aHasuse
YYTyHOB HJM B CJyuae BbIIALEHHS B 0CaJOK KPEMHHEBOH KHCJOTHE
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9acTb pacTBopa (QUJLTPYIOT yepe3 CyXoii GHIBTD B Cyxyl KoJaby, OT-
GpacbiBas nepBble NOPUHH GHIAbTPATA.

JlBe aJMKBOTHHIE yacTH pacTBopa no 10 cM® moMelamT B MepHbIE
KOJ6H BMecTHMOCTbI0 100 cM3, mpuAMBAIOT Moc/jaeloBaTeIbHO B KaX-
ayio koaby 20 ¢m® Boan, 10 cM3 pacTBOpa KaJ/HsA-HATPHSA BHHHOKHCJIO-
ro, 10 cM® pacTBopa THAPOKCHAA HATPHs (MJH TIHAPOKCHAA KajHdA),
10 cM® pacTBOpa HaACEPHOKHC/JIOrO AMMOHHS, THUIATENLHO IIepEeMEIIH-
Basi tocje npubaBJeHHs KaxXJoro peakrusa. B OAHY M3 K0J6 NPHJH-
sawT 10 cM® pacTBopa AMMeTHJAIVIHOKCHMA, Uepes 3—5 MHH COAEPXKH-
Moe KOJIOB HOBOASIT 10 METKH BOJOi, IepeMeIluBalOT M H3MEPSIOT Ol-
THYECKYIO IINIOTHOCTh pacTBopa Ha cnekTpodoToMeTpe NpH AJIHHE BOJ-
HB 440 HM #au (OTO3/IEKTPOKOJOPHMETPe cO CBETOQHUIBTPOM, HMEIO-
1¥M MaKCHMyM NpONYCKAHUS B HHTEePBaJe AJHH BoJH 430—450 HM.
B xauecTBe pacTBOpa CpaBHEHHs HCIOJb3YIOT aJHKBOTHYIO gacTh aHa-
JIU3UPYEMOro pacTBOpa, coJepXallyio Bce PEaKTUBH KpoMe JHMETHJI-
TJIHOKCHMA.

PesysbTaThl aHa/ju3a BBIYHCJAIT IO T'PaayHpPOBOYHOMY rpaduky
MM MeTOAOM CPaBHEHHs CO CTaHAapPTHbIM o06pasnoM, OJU3KHM NO
COCTaBY K aHaju3upyemofi mnpobe, H NPOBeAEeHHBIM uepe3 Bce CTaJAHH
aHaJju3a.

2.2.4, ITocTpoerue epadyuposourozo epapuxa

B mecTh cTakaHoB BMecTHMOCTBIO 250 ¢m® nmomemator 0,5 uau 0,2 r
KapGOHUILHOTO JKeJje3a B 3aBHCHMOCTH OT HaBecKd npobbl. B maTh ns
HIX [106aBJsIIOT CTadjapTHBHIH pactBop B B Kosuuectse 2; 3; 5; 8;
12 cm3, uto cootBerctByer 0,0002; 0,0003; 0,0005; 0,0008; 0,0012 r
uyukessi. llecToll cTakad CJAYXKHT AJS NPHTOTOBJIEHUs] pacTBopa cpas-
senns. Jlaee NPOBOAAT aHAJU3 KaK IPHBeJEHO B 1. 2.2.3.

Tlo HallleHHBM 3HAYEHHSIM ONTHUYECKOH MJIOTHOCTH H COOTBETCTBYIO-
IMM HM 3HAUEHHAM Macchl HHKEJs CTPOST TPajyHPOBOUHBIA Ipadux.
JlonyckaeTcs IOCTPOeHHe I'PaJyHPOBOYHOTO rpaduka B KOODAMHATAX:
onTHUecKas MJAOTHOCTh — MaccoBas J0JIsT HHKEJS.

23.0OTapeJeHHe Mapranuga B BujJle JAHOKcHAA IPH
onpenenenun Hukeuas (0,05—050%) B cranasx u uy-
fyHax ¢ MaccoBOi JoJaeir Mapranma BuHme 1%.

Hagecky npo6nt maccoit 0,5 uan 0,2 r nomMemianT- B CTaKaH BMECTH-
mocTeio 250 cM3, pacrtBopsiior B 30 cM® cepHofi KucaoTh (1:4), mpH
yMepeHHOM HarpeBaHHH. [loce PacTBOPEHHS] HABECKH TNPHJIMBAIOT
230THYIO0 KHCJOTY [0 NPeKpalleHHsi BCIEHHBaHUs DacTBOpa M B H3CHI-
TOK 2—3 cMm3. PacTBOp KHNATAT, CMBIBAIOT CTEHKH CTaKaHa BOJOH, NPHU-
auBaioT 10 cM® cepHOH KHCJIOTH M YNapHBAIOT A0 MapoB CEPHOA KHC-
Joth. Coau pactBopsiiorT B 100 cM® Boibl Ipu HarpeBanuiu. K pacTso-
py npu6aBasiioT 1 r 6POMHOBATOKHUCJIOTO KaJis, HarpeBaoT [0 KHMe-
#HUs: ¥ KHISATAT B TeUeHHe b MUH.

PacTBOp OX/NaXk/AKT, NEPEHOCAT B MEPHYIO KOJOy BMECTHMOCTbIO
250 cM3, 1OJIMBAIOT A0 METKH BOAOH M nepeMellnBaloT. PacTBop GuibT-
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PYIOT yepe3 CYXo#l MJIOTHHIH (PUABLTP B CyXyw Kosaby, or6pachiBas nep-
Bble TOPUMH QUJALTPATA. .

AnnkBoTHylo uyacTh 25 ¢M® MOMemalOT B CTaKaH BMeCTHMOCTHIO
250 cm®, npunuBaior 5—10 cM® coastHOM KHCJAOTH M yHapHuBaloT A0 na-
POB cepHOR KHCJIOTH, 06paboTKy COJMSHON KUCAOTONH HPOBOAAT elle ABa
pasa. PactBop ynapuBaloT /10 NOSBJEHHS NapOB CEPHOH - KHCJOTH], NPH-
AuBawT 1 cM® colsiHOH KHCJOTH, 10 ¢M® BOAH M PACTBOPAIOT COJAH NpPH
HarpeBaHiH. PacTBOp 0X/aXKAAIOT H NEPEHOCAT B MEPHYID KoJi6y BMec-
TuMocthbio 100 cm®. Janee aHa U3 mpoBoAsT IO 1. 2.2.3.

24. O6paboTKa pe3yJbTaTOB

2.4.1. MaccoByio pgoJio Huke=s (X) B NMPOLEHTAX BHIYMCIAAT MO

dopmye
="1.100,
m

Tle
m; — Macca HHKeJisI B aHaJu3upyeMmoil npobe, HalileHHasA IO rpa-
JIYHPOBOYHOMY Irpauky, T;
m — Macca HaBecKH IpolHl, T.
2.4.2. HopMBL TOYHOCTH M HOPMATHBBL KOHTDOJIS TOYHOCTH Olpeje-
JIEHHS MacCOBOH JOJH HHKeJisl NpUBeJeHsl B TabuLe.
2.4.3. MeToxl INpHUMEHSIOT IPH Pa3HOIVIAaCHAX B OUlEHKEe KayecTBa
YIJIEPOLUCTON CTAaJd H HeJIErHPOBAHHOIO UyryHa.

3. TPABUMETPHYECKHUM METOJ, ONPEAEJEHUSI HUKEJA

31. CymHEOCTb MeTOAA

MeTos OCHOBaH Ha OCaXKIEHHM HUKeJs NHMETH/TJHOKCHMOM B aM-
MHauHOH cpeje B NPUCYTCTBHH BHHHOM KHCJOTH JJIsl CBSI3BIBAHUA XKe-
Jle3a W B3BelIMBAHMH IOJYYEHHOTO OCaJKa B BHJe 3aKHCH HUKENIs HJH
JMMETHJTJIMOKCHMATa HUKEs.

32. Annaparypa u peaKTHUBH

Auekrponeyr thna CHOJI, obGecneunBalolias pery/JiHpoOBKy TeMIle-
paTypsl ¢ TounocTbio £ 10 °C.

dnexrpomkad cyunabHb# naGopaTtoprerit Thma CHOJI, oGecneun-
BAIOLIKI PeryJHPOBKY TeMneparyphl ¢ TouHocTbio =10 °C.

Bxcukarop no FOCT 25336—82.

Kucnora consinag mo TOCT 3118—77 wuau FOCT 14261—77, pas-
Gasaennas 1:20 u 1:1.

Kucsnora asornas no TOCT 4461—77 unu FOCT 11125—84.

AmMuax soaukiii no N'OCT 3760—79, pas6asaennni 1:1 u 1:100.

Kucqora Bunnasg no OCT 5817—77, pacTBop ¢ MaccoBOH KOH-
mentpanueit 500 r/amd.

KucsoTa JUMOHHAsT MOHOrHMApaT u 6e3Boinas no ['OCT 3652—69,
PacTBOp ¢ MacCoBO# KOHUeHTpauued 250 r/am®.
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AmMmonnit poxammcthii no TOCT 19522—74, pacTBop ¢ MaccoBofk
KOHUeHTpauHeld 50 r/am3.

CnupT 3THJIOBHIH pekTudukoBannwii no TOCT 18300—87.

Humernaranokeum no I'OCT 5828—77: 1 r peakTuBa pacTBOPSIOT
B 100 cM? aTunoBoro coupra.

33. I[lpoBenenne anaausa

Hagecky ctanm uiaM yyryHa Maccodl 2 I IOMeWIaoT B CTaKaH BMec-
TaMOcTbi0 400—500 cm® u pactBopsitor B 40—50 cM?® cossiHOfl KHCJIO-
THl (1:1), IpH YyMepeHHOM HarpeBaHUH.

Ilocae pacTBopenHs: HaBeCKH NPUIMBAIOT MO KAIJISAM a30THYIO KHC—
JIOTY [0 NpEeKpPalleHusi BCIeHUBAaHUS pacTBopa U 2—3 Kanau B U3GH-
TOK.

PactBop BhinapuBator jgocyxa. K cyxomy ocraTky npuGaBisioT
10 cM® coasiHoit kucaoTH (1:1), BHMapuBaOT A0CYXa H OXJAXKIAIOT.

Ilocne oxnaxkaeHus K CyxoMy ocTaTKy npubaBiasior 10 cM® co-
JN9H0H KucaoThl (1:1), HarpeBaT X0 PacTBOPeHHs coJjell, NPUGABIAS-
10T 100 cm® ropsuell Boabl #  QUABTPYIOT (€cain o6pasoBajicsi ocaloK
KPEeMHHEBOH KMCJIOTH U rpadura) uepes O¢uiansTp «0enast JeHTa».
PuJbLTP ¢ 0CaJKOM NPOMBIBAIOT HECKOJNLKO Pa3 ropsdefl COISHOH KHC-
Jgotofi (1:20) no mosHOro ygaJjieHHss HOHOB Xejesa (KOHTPOJL [1POBO-
JAT M0 PeaKUHH c POJAHUCTHIM aMMOHHeM). DPHJBTD ¢ 0CafKOM OT-
6pachIBaloT.

PuabTpar ZoBoAAT A0 o6bema 300—350 cm3, mpuausaor 40 cm®
pacTBopa BHHHOH KuCJOTH uau 20 ¢cM? pacTBOpa JHUMOHHON KHCJOTHI,
OCTOPOXKHO HEATPAJIU3YIOT PacTBOPOM aMMHaKa 0 IOsABJeHHS caabo-
ro sanaxa ¥ npuausaioT 10 cM3 pacTBopa AMMeTHJIIIHOKCHMA IIPH MOC-
TOSSHHOM IlepeMelInBaHHH.

PacTBop c 0caJlKOM JIHMeTHJTJIHOKCUMAaTa HHKeJs HarpeBaior Ao
60—70°C, narmoT mocrodTb B TemJOM MecTe 2—3 u, mocjie 4Yero ¢pHJb-
TPYIOT Yepe3 GUIBTP «6esas JeHTa»,

CrakaH oOMBIBAIOT Haj GUILTPOM 2—3 pa3a XOJOXHEIM PACTBOPOM
ammuaka (1:100) u npomuBaloT GuiasTp ¢ ocaikoM 1—2 pasa Tem Xe
pactBopoM. Ocagok Ha ¢unbTpe pacTBopsoT B 30 cm? ropsiuefi coas-
HOH KucsaoTol (1:1) u npomeiBaloT 5—6 pa3 ropsueit BOAOH, cobupas
¢uabTpaT ¥ NpPOMBIBHEIE BOJALI B CTaKaH, B KOTOPOM IPOBOLHJIOCH
ocaxjenue. [Tocsie 3TOro NPOBOAAT MOBTOPHOE OCaXKAeHHE HUKENS, KaK
HNPHUBEIEHO BHILLE.

IIpOMBITEIHT OCAaZOK JHMETHU/ITJIHOKCHMATA HUKEJsI BMecTe ¢ (DHJib=
TPOM 3aBOPAuMBAIOT B APYroff cJerka yBJaXHEHHHH (QUAbTP, mome-
wamT B ¢aphopoBHi THresb, IPEIBAPHTENbHO NPOKAJEHHBIA O IOC-
TostHHOH Macch npu 800°C u B3BelIeHHBIH, GHABTP ¢ OCAAKOM BHICY-
LIMBAIOT B THUIJIE, OCTOPOXKXHO 030J410T, He JONycKasi BOCIJIaMEHeHHS,
[ocje 4ero NpoKaJuBaloT B 3jeKTponeyn npu 650—700°C go mocrosiH-
HOH Macchl. OXJaXKAaOT THre/Ib ¢ OCaAKOM B 3KCHKaTOpe W B3BellHBa-
10T. OZHOBPEMEHHO ¢ BHIOJHEHHEM aHaJ/iH3a MPOBOLAT KOHTPOJbHBIR
OIILIT Ha 3arpsi3HeHHe PEaKTHBOB.
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Onpenenenne HUKeNs JONYCKaeTCs 3aKaHYMBATh B3BELINBAHHEM BhI-
CYWIEHHOTO OCajiKa AUMETHJIIJIHOKCHMATa HUKeNS (MPH MaccoBO#t moJse
Hukesisi B cranu medee 0,2 % ). B sToM cayuae ocafloK OTHABTPOBHI-
BAIOT HA CTEKJAHHHA QUALTPyOWUA TUrear Ne 3, mpenBapHUTeNbHO
BLICYHIEHHBIH U JOBEJEeHHBIH N0 MOCTOsIHHON Maccel, CTeHKH CTakaHa U
ocajok OOMBHIBaloT pacTBopoMm aMmuaka (1:100) u 5—6 pas Temoi
BOJ0#. THresb ¢ 0CaIKOM MOMEIIAIOT B CYIIUABHBIY KA H BLICYLIHBA-
ot npH temnepatype 110—120°C no mocrostnHo# maccwl. Tureans ¢
OCaJIKOM OXJIaXJaloT B 3KCHKaTOpe M B3BelWIHBaIOT. OIHOBPEMEHHO C
BLIIIOJITHEHHEM 2aHaJH3a NPOBOASAT KOHTPOJIBHBIA ONLIT Ha 3arpfA3HeHHe
PEaKTHBOB.

34. O6paboTKa pe3yabTaToOB

3.4.1. MaccoBylo nomo HHKeds (X:) B NIPOIEHTax BHIYHCJAIOT 110
¢dopmyie

X— L(my—mg)—(ms—m,)]-K-100
m )
Tje m, — Macca THIVIA ¢ OCAJAKOM 3aKHCH HUKEeJS HJIH JHUMETHJTJIUOK-
cUMaTa HUKeJd, T;
my — Macca THrJsa Oes ocajlka, I;
M3 — Macca THIVISE C 0Ca/KOM KOHTPOJILHOTO OIIbITa, T;
my — Macca turig 6e3 ocajika, r;

K — ko3¢ dunuenr pasnuii 0,2032 npu nepecyere AUMETHIIJIHOK-
cAMaTa HMKeJs Ha HuKeab u 0,7858 npu mnepecueTe 3aKucu
HHUKeJs Ha HUKEJIb;

m — Macca HaBeCKH npobhl, I.

3.4.2. HopMBl TOYHOCTH M HOPMATHBEI KOHTPOJS TOUHOCTH OIpeje-
JIEHUs] MacCOBOH J0JIH HHUKeJs IPHBEeAEHH B TabJule.

4, ATOMHO-ABCOPBILIUOHHBIA METO ONNPEAEJNEHHA HUKENA

41. CymHOCTL METOJAQ

MeTon ocHOBaH Ha H3MEPEHHH CTelleHH NOLJIOUIEHHs PEe30HAHCHO-
TO H3NY4YeHHsi CBOGOAHBIMM aTOMaMu HHKens, 06pa3ylolluMucs B pe-
8yJibTaTe pacHBUIEHHs aHaJU3MPyeMOro pacTBopa B IJIAMEHH BO3-
JyX—aleTHJIeH. :

42, Annaparypa # pPeakKTHBH

AToMHO-26CcOpOLHOHHR cIeKTPOPOTOMETP.

Jlamna ¢ moJBIM KaTOAOM [Jisl ONlpe/leJIeHUsT HHKeJs.

Anerusien pactBopeHHbl M rasoo6pasubiii no FOCT 5457—75.

KoMmpeccop, obecreunBaoliuii Nojgauy cxaToro Bo3ayxa, uiu 6a-
JIOH CO CXXATHIM BO3AYXOM.

Kucaora consnaa no FOCT 3118—77 uam no 'OCT 14261—77 u
pasbasJenHas 1:1.

Kucaora asornas no TOCT 4461—77 uau no TOCT 11125—84,

JKeneso KapOoHuibHOe paguotexHuyeckoe no I'OCT 13610—79,
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PacTBOp ¢ MaccoBoif KoHHeHTPauueii 50 r/aM3: 50 r KapGOHUJAbHOrC
xeje3a pactBopsiior B 400 cMm® consaHoit kueaoTw (1:1), npubaBasior
10 KanJjisiM a30THYIO KHCJIOTY [0 OKOHYaHHSI BCIEHHBAaHHUs, yIapHBAIOT
A0 BNaXHHIX cojied, npubasasior 40—>50 cM3 COMSHOH KHCJIOTH H CHO-
Ba yNmapuBaloT A0 BJAAXKHHX coJeil, DTy onepauuio NoBTOPsT., Conm
pactBopsaroT B 100 cM® consinoli kucaota (1:1), oxsaxzaior, nepeso-
JST B MEPHYIO KOJOy BMecTuMOCTbi0 | AM®%, 10BOAAT 40 METKH BOAOMH,
IepeMelIMBalT H (QHABTPYIOT PAcTBOP 4epe3 PUALTP CPeAHedl MmIoT-
HOCTH.

Huxkenb nepsuunniit no FTOCT 849—70.

CraujapTHble pacTBOPHI HHKEJS.

PaCTBop A: 0,5000 r meTajJuYeCKOTO HHMKeJs PACTBOPAIT B 10 cM®
coasiHod ¥ 10 cM® a30THO! KHC/IOT. PacTBOp HePEHOCAT B MEPHYIO KOJI-
Oy BMecTuMOCTbIO 1 AM®, 0XJ1aXK[al0T, JOJHBAIOT [0 METKH BOLOH W
HepeMelIHBaIOT.

1 cm® pactBopa A comepxur 0,0005 r HuKesas.

PactBop B (rotoBsiT HemocpencTBeHHO nepen npuMenenuem): 20 cm®
CTaHJAapTHOTO pacTBOPa A NoMeLIaloT B MEPHYIO KOJIGY BMECTUMOCTBIO
100 ¢Mm3, nosnBalOT A0 METKH BOJOH M NepeMentBaloT,

1 cm® pacrBopa B cogepxur 0,0001 r mukens.

43. lloproTtoBka npubopa

- IToaroroBky npubopa K aHaJIH3y NPOBOASIT B COOTBETCTBHH ¢ MpPH-
JaraeMo#l K HeMy UHCTPYKIUEH, _

HacrpauBawr cnekTpodoToMeTp Ha Pe30HAHCHYIO JHHHIO 232 HM.
Ilocsie BKJIOUEHHs [IOJAYH ra3a W 3aXKUTAaHHS TOPEJKH DaCHBLIAIOT
BOJY B NJIAMEHHM H YCTAHABJIUBAIOT HYJIEBOE NOKa3aHHe NPHGOPa,

44. IlpoBenenne aHaJdu3a

4.4.1. HaBecKy crasnu unu yyrysHa Maccoit 1 r (npu MaccoBoit Jo-
Jae Hukeas ot 0,02 go 0,1 %) wau 0,5 r (npu MaccoBo#l HoJie HHKeNR
or 0,1 5o 0,2 %) wam 0,2 r (npu mMaccoBo# jone uukens ot 0,2 1o
0,5 %) noMemiaior B cTakaH BMeCTHMOCTbI0 100 ¢cM?® u pacTBOPSAIOT Npw
HarpeBaHuH B 15 cM® coJsHOR KHCJOTH ¥ 5 cM® a30THOH KHCJOTHL.
PacTBop BEIMApHBAIOT H0CYyXa, OXJAXKAAIOT, NIPHAHBAIOT 5 cM? COJIHOMR
KucjaoThl, 20—30 cm® BOAB M HArpeBalOT 10 PacTBOPeHHs coJjeil. Ox-
JaXKJIeHHbIH PpacTBOpP MNEPeBOASAT B MePHYyI K00y BMECTHMOCTBIO
100 cM?®, moMMBAIOT A0 METKH BOJOI M nepeMmelinBaoT. PacTBop ¢duib-
TPYIOT uepe3 cyxo#i ¢uanTp «Oenas JeHTas, oTOpacHBas NepBhie JBE
nopiuue ¢uarTpata. s NpHroTOBJIEHHS PAacTBOPa KOHTPOJIbHOTO
ONLITa B MEPHYIO K0J0y BMecTuMOCThio 100 cM?® npuauBamoT pacTsop
KapGOHHJBHOTO KeJe3a H NPOBOAAT uepe3 Bce CTAAMH aHaJad3a.

PacnbjisioT B 1j1amMsi pacTBOpP KOHTPOJbHOTO OIBITA, a 3aTeM aHa-
JH3HPYeMble PACTBOPEI B NIOPsJKE YBETHICHHS MacCOBOi J0JIH HHKeJst
JI0 TOJIyueHHsl cTaGHIbHBIX IOKA3aHHH 115t Kaxjaoro pactBopa. Ilepenm
BBeJEHHEM B IJIaMsi KaxKJOTO aHAJH3UPYEeMOro pacTBOpa PacCHbLIAIT
BOJAY [IJisi OPOMbIBAHUS CHCTEMEI H MPOBEPKH HYJIEBOH TOUKH.

U3 cpennero sHaueHus ONTHYECKONH NJOTHOCTH KaXJAOTO HCHBITye-
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MOro pacTBOoPa BBIUHTAIOT CPejlHee 3HAUEHHe ONTHYecKOH [JIOTHOCTH
KOHTPOJILHOT'O ONLITA.

Maccy HUKess HAXOASIT MO TPaJyHPOBOYHOMY rpadHKy.

4.4.2, Iloctpoerue 2padyuposourozo epapura

B cemb MepHBIX KOJ6 BMecTHMocTbIo 100 cM?® momemalor mo 20,
10 nau 4 cm3® pacTBopa KapOGOHHJIBHOIO Kejie3a B 3aBHCHMOCTH OT
HaBeCKH NpobH, B mIeCTh NPWIHBAWT nocaefsosartensuo 1,5; 3,0; 5,0;
7,0; 10,0; 12,5 ¢cM® crampaptHoro pacrBopa b, uto cooTBeTCTByeT
0,00015; 0,00030; 0,00050; 0,00070; 0,00100; 0,00125 r HuKeJS.
‘CenbMas k0164 CAYXKHT /5 IPOBEAeHUT KOHTPOJIbHOrO onkiTa, Comep-
JKHMOe K0J16 HOBOJAT 0 METKH BOJOH, TepeMeIlHBalOT U AaJbHeAINH
AHAJM3 NPOBOAAT o m. 4.4.1,

ITo nafineHHBIM 3HaUeHHAM ONTHYECKOH NJOTHOCTH H COOTBETCT-
BYIOIMM KM 3HAUEHHSM MacChl HUKeJs CTPOST IPajyHPOBOYHHI rpa-
$uxK.

45. Obpa6oTKka pe3yJabTaTOB

4.5.1. MaccoBywo a0/i0 HUKeJss (X2) B HPOIEHTax BHIYHCJAIT IO
$opmyae

Xym M52
The Mm; — Macca HUKeJs B aHaJH3HPyeMoH npobe, HaliieHHass 10 rpa-
JLYUPOBOYHOMY TpadURy, T';
m — Macca HaBeCKH npoOHl, I.

HopMbr TouHOCTH H HOPMAaTHBLEI KOHTPOJIA TOYHOCTH ONpeldeseHHs

MaCCOBOH JOJIH HHKeJIs PHBEAEHHl B TabJHIe.
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